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What is claimed is: 

1 . An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a tubular support member defining an internal passage and one o.r more radial 

passages and comprising internal splines; 
a tubular expansion cone coupled to the tubular support member comprising an 

external expansion surface; 
one or more rupture discs coupled to and positioned within corresponding radial 

passages of the tubular support member; 
a tubular stinger defining an internal passage coupled to and positioned within the 

tubular support member; 
an expandable tubular member coupled to the expansion surface of the tubular 

expansion cone comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than the inside diameter of the 

second portion; 

a shoe defining one or more interna! passages coupled to the second portion of the 
expandable tubular member, 

a tubular member coupled to the shoe defining an internal passage comprising a plug 
seat, one or more upper radial flow ports positioned above the plug seat, and 
one or more lower radial flow ports positioned below the plug seat, and 
comprising an external flange for sealingly engaging the interior surface of the 
expandable tubular member and external splines for engaging the internal 
splines of the tubular support member, wherein an end of the tubular member 
receives an end of the tubular stinger and is also received within and 
sealingly engages and end of the tubular support member; and 

a tubular sliding sleeve valve received within and sealingly engaging the internal 

passage of the tubular member defining an internal passage and one or more 
radial passages and comprising a collet for releasably engaging an end of the 
tubular stinger. 

2. The apparatus of claim 1 , wherein the radial passages of the tubular support member 
are positioned above the tubular stinger. 

3. The apparatus of claim 1 , wherein at least a portion of the tubular member comprises 
a composite material. 
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4. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

pressure sensing means for radially expanding and plastically deforming the tubular 

member within the preexisting structure; and 
means for injecting a hardenable fluidic sealing into an annulus between the tubular 

member and the preexisting structure. 

5. The system of claim 4, wherein the means for injecting a hardenable fluidic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure before radially expanding and 
plastically deforming the tubular member within the preexisting structure. 

6. The system of claim 4, wherein the means for Injecting a hardenable fluidic sealing 
into an annulus between the tubular member and the preexisting structure comprises: 

means for injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure before or after radially expanding and 
plastically deforming the tubular member within the preexisting structure. 

7. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; and 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure. 

8. The method of claim 7, wherein injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises; 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure before radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

9. The method of claim 7. wherein injecting a hardenable fluidic sealing into an annulus 
between the tubular member and the preexisting structure comprises: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure after radially expanding and plastically 
deforming the tubular member within the preexisting structure. 
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10. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising; 

a support member; 

an expansion device coupled to the support member comprising rigid external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the rigid expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than the inside diameter of the 

second portion; and 
a movable valve coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member. 

1 1 . The apparatus of claim 1 0, wherein the pressure sensors comprise frangible 
elements. 

12. The apparatus of claim 1 0, wherein the pressure sensors comprise valve elements 
for controlling the flow of fluidic materials within the interior of the expandable tubular 
member. 

1 3. The apparatus of claim 1 2, wherein the support member defines one or more radial 
passages; and wherein the valve elements are positioned within corresponding radial 
passages. 

14. The apparatus of claim 1 0, further comprising: 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat 

15. The apparatus of claim 14 t wherein the movable valve is received within the internal 
passage of the tubular member, 

16. The apparatus of claim 1 5. wherein the tubular member defines one or more radial 
passages; and wherein the movable valve defines one or more radial passages. 

17. The apparatus of claim 14, wherein the tubular member sealingly engages an interior 
surface of the expandable tubular member. 



44 

AMENDED SHEET (ARTICLE 19) 



WO 2004/076798 



PCT/US2004/006246 



18. The apparatus of claim 14 t wherein the tubular member is coupled to the second 
portion of the expandable tubular member. 

19. The apparatus of claim 10, wherein the movable valve element is releasably coupled 
to the support member. 

20. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member defining one or more radial passages; 
an expansion device coupled to the support member comprising an external 
expansion surface; 

one or more frangible valve elements coupled to and positioned within corresponding 

radial passages of the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of the second 

portion; 

a tubular member defining an internal passage having a plug seat and one or more 
radial passages movably coupled to the support member and coupled to the 
second portion of the expandable tubular member and sealing engaging an 
interior surface of another portion of the second portion of the expandable 
tubular member; and 

a movable valve defining one or more radial passages releasably coupled to the 
support member and positioned within the internal passage of the tubular 
member. 

21 . A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising; 

injecting fluidic material Into the tubular member, 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure. 
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22. The method of claim 21 , wherein sensing the operating pressure of the injected 
tluid:c material comprises sensing the operating pressure of the injected fluidic material 
using a sensor positioned within the expandable tubular member. 

23. The method of claim 21 , further comprising: 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then permitting the injected fluidic material to pass 
through a flow passage within the expandable tubular member. 

25. The method of claim 23, further comprising; 

injecting a hardenable fluidic sealing material through and out of the interior of the 

expandable tubular member into an annulus between the expandable tubular 
member and the preexisting structure. 

2G. The method of claim 25, further comprising: 

preventing the injected hardenable fluidic sealing material from passing though the 
flow passage 

27. The n leihod of claim 21 , further comprising: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure before radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

28. The method of claim 21 , further comprising: 

injecting a hardenable fluidic sealing into an annulus between the tubular member 
and the preexisting structure after radially expanding and plastically 
deforming the tubular member within the preexisting structure. 

29. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

sensing the operating pressure within the tubular member; and 

if the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and plastically deforming the tubular member 

within the preexisting structure. 

30. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 
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controlling the flow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; and 
if the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically deforming the tubular member 
within the preexisting structure using an expansion device. 

31 . The method of claim 30, further comprising: 

during the radially expansion and plastic deformation of the tubular member, 
displacing the expansion device away from the valve elements. 

32. The method of claim 30, further comprising: 

supporting the tubular member within the preexisting structure using a support 
member; and 

releasably coupling one or more of the valve elements to the support member. 

33. The method of claim 30, further comprising: 

coupling the valve elements to an end of the tubular member. 

34. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

supporting the tubular member within the preexisting structure using a support 
member, 

controlling the flow of fluidic materials within the tubular member using one or more 
movable valve elements that are coupled to an end of the tubular member, 

sensing an operating pressure of the fluidic materials within the tubular member; and 

if the sensed operating pressure within the tubular member exceeds a predetermined 
valve, then radially expanding and plastically deforming the tubular member 
within the preexisting structure using an expansion device; 

wherein during the radial expansion and plastic deformation of the tubular member 
using the expansion device, the expansion device is displaced away from the 
valve elements; and 

wherein one or more of the valve elements are releasably coupled to the support 
member. 

35. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 



47 



AMENDED SHEET (ARTICLE 19) 



WO 2IMU/0 "?<,?•«< 



P("I7IIS2IHI4/IHKi246 



radially expanding and plastically deforming the lubular member within the 

preexisting structure; and 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure; 
wherein injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure comprises: 
injecting a hardenable fluidic sealing into an annulus between the tubular 
member and the preexisting structure after radially expanding and 
plastically deforming the tubular member within the preexisting 
structure. 

36. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plastically deforming the tubular member within the 

preexisting structure; and 
means for injecting a hardenable fluidic sealing into an annulus between the lubular 

member and the preexisting structure; 
wherein the means for injecting a hardenable fluidic sealing into an annulus between 
the tubular member and Hie preexisting structure comprises: 
means for injecting a hardenable fluidic sealing into an annulus between the 
tubular member and the preexisting structure after radially expanding 
and plastically deforming the tubular member within the preexisting 
structure. 

37. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of (he second 

portion; and 

a movable valve coupled to the support member for controlling the flow of fluidic 
materials through the interior of the expandable tubular member; 
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wherein the pressure sensors comprise valve elements for controlling the flow of 
fluidic materials within the Interior of the expandable tubular member. 

38. A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plastically deforming the tubular member within the 

preexisting structure; 
means for injecting a hardenable fluidic sealing into an annulus between the tubular 

member and the preexisting structure; and 
valve means for controlling the flow of fluidic materials within the interior of the 

tubular member. 

39. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of the second 

portion; 

a movable valve coupled to the support member for controlling the flow of fluidic 
materials through the interior of the expandable tubular member; and 

a tubular member movably coupled to the support member that defines an internal 
passage having a plug seat. 

40. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member, 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the first portion is less than the inside diameter of the second 

portion; and 
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a movable valve coupled to Ihe support member for controlling the flow of fluidic 
materials through the interior of the expandable tubular member; 

vvnersin the tubular member is coupled to the second portion of the expandable 
tubular member. 

41. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device comprising a first portion and a second portion, wherein the inside 

diameter of the firs! portion is less than the inside diameter of the second 

portion; and 

a movable valve coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member; 
wherein the movable valve element is releasably coupled to the support member. 

42 A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injecting fluidic material into the tubular member; 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; 
wherein sensing the operating pressure of the injected fluidic material comprises 

sensing the operating pressure of the injected fluidic material using a sensor 

positioned within the expandable tubular member. 

43 A system for radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

means for radially expanding and plastically deforming the tubular member within the 

preexisting structure; 
means lor injecting a hardenable fluidic sealing into an annulus between the tubular 

member and the preexisting structure; and 
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means for sensing the operating pressure of fluidic materials within the tubular 
member that is positioned within the tubular member. 

44. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

radially expanding and plastically deforming the tubular member within the 

preexisting structure; 
injecting a hardenable fluidic sealing into an annulus between the tubular member 

and the preexisting structure; and 
sensing the operating pressure of fluidic materials within the tubular member using a 

sensor positioned within the tubular member. 

45. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

injecting fluidic material into the tubular member, 

sensing the operating pressure of the injected fluidic material; 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 

tubular member within the preexisting structure; and 
injecting a hardenable fluidic sealing Into an annulus between the tubular member 

and the preexisting structure after radially expanding and plastically 

deforming the tubular member within the preexisting structure. 

46. A method of radially expanding and plastically deforming a tubular member within a 
preexisting structure, comprising: 

controlling the flow of fluidic materials within the tubular member using one or more 

movable valve elements; 
sensing an operating pressure of the fluidic materials within the tubular member; 
if the sensed operating pressure within the tubular member exceeds a predetermined 

valve, then radially expanding and plastically deforming the tubular member 

within the preexisting structure using an expansion device; and 
during the radially expansion and plastic deformation of the tubular member, 

displacing the expansion device away from the valve elements. 

47. A system for radially expanding and plastically deforming a tubular member, 
comprising: 
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jn expansion device tor radially expanding and plastically deforming ine tubular 
member; and 

a sensor coupled to the expansion device for controlling the operation of the 

expansion device and positioned within the tubular member for sensing 
operating conditions within the tubular member. 

43. A method of radially expanding and plastically deforming a tubular member, 
comprising: 

radially expanding and plastically deforming the tubular member using an expansion 
device; and 

controlling the operation of the expansion device using a sensor positioned within the 
tubular member for sensing operating conditions within the tubular member. 

49. A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for radially expanding and plastically deforming the tubular member using an 

expansion device; and 
means for controlling the operation of the expansion device using a sensor 

positioned within the tubular member for sensing operating conditions within 

the tubular member. 



50. An apparatus for radially expanding and plastically deforming an expandable metallic 
tubular member, comprising: 
a support member; 

an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable metallic tubular member coupled to the expansion surface of the 

expansion device comprising a first portion and a second portion, wherein the 

inside diameter of the first portion is less than the inside diameter of the 

second portion; and 

a movable valve coupled to the support member for controlling the flow of fluidic 
materials through the interior of the expandable metallic; tubular member. 

C< I. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 
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an expansion device coupled to the support member comprising an external 

expansion surface; 
one or more pressure sensors coupled to the support member; 
an expandable tubular member coupled to the expansion surface of the expansion 

device; and 

a movable valve coupled to the support member for controlling the flow of fluidic 

materials through the interior of the expandable tubular member; 
wherein the pressure sensors are positioned within the expandable tubular member. 

52. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 

injecting fluidic material into the metallic tubular member; 

sensing the operating pressure of the injected fluidic material; and 

if the sensed operating pressure of the injected fluidic material exceeds a 

predetermined value, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure. 

53. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 

sensing the operating pressure within the metallic tubular member, and 
if the sensed operating pressure within the metallic tubular member exceeds a 

predetermined valve, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure. 

A method of radially expanding and plastically deforming a metallic tubular member 
a preexisting structure, comprising: 

controlling the flow of fluidic materials within the metallic tubular member using one 

or more movable valve elements; 
sensing an operating pressure of the fluidic materials within the metallic tubular 
member; and 

if the sensed operating pressure within the t metallic tubular member exceeds a 
predetermined valve, then radially expanding and plastically deforming the 
tubular member within the preexisting structure using an expansion device. 

55. A method of radially expanding and plastically deforming a metallic tubular member 
within a preexisting structure, comprising: 
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supporting the metallic tubular member within the preexisting structure usiny a 
support member; 

controlling the flow of fiuidic materials within the metallic tubular member using one 
or more movable valve elements that are coupled to an end or the metallic 
tubular member, 

sensing an operating pressure of the fluidic materials within the metallic tubular 
member, and 

if the sensed operating pressure within the metallic tubulai member exceeds a 

predetermined vaive, then radially expanding and plastically deforming the 
metallic tubular member within the preexisting structure using an expansion 
device; 

wherein during the radial expansion and plastic deformation of the metallic tubular 

member using the expansion device, the expansion device is displaced away 
from the valve elements; and 
wherein one or more of the valve elements are releasably coupled to the support member. 
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